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(54) SYSTEM INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system 
integrated circuit, which can appropriately investigate 
the cause of an abnormal operation even when the 
number of external terminals capable of assignment to 
the observation of an internal bus in a system LSI is 
severely limited. 

SOLUTION: Comparators 11-15 are connected to any of 
plural buses and it is discriminated whether contents 
transmitted to the respective buses and a prescribed 
expected value are coincident or not. According to the 
discriminated result of the said comparators, a selector 
part 1 0 outputs contents transmitted to any one of 
plural internal buses to the outside of the system 
integrated circuit for observing an internal event 
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5 7?>3*>, M<l*H7)aj*b' y hYij&n"?***^ 

•e<oaaw»4"rt*'5. *^t*-y hYia^T-o-ca* 
exntowttmmw-v 5 i^-n^Hwo-x-h 
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nh'-yhr-^ tnmmttf-&i,x^hi>o 

t LT. -Sc«iajfi^$:"0"iLTai^t§. t& 
SfPy- h- 5 8(4, fl*l*0»«WWl»y- b 5 7<D 

m^m-ntrrxhi^. nt--y hr-^fc^ttt 

h5 7(i, W»><*SHS3&rt8fc . Wi^^ 
[0027] ULhT, rtWKWE- HOfcfeKIMtfeit 

xXr^STB-LSI 1 0 5cr>mmz^Xffl>Mth. 09 
14, rt&Rfflt-b'fcfcttSvX-f ASTB-LSI 1 0 5|*J 

syTW-hT-j)^ *0tcfe^Tmiaa 

«4. t-^A*^1, H2gg(4I/0'N*X2, m3SSJ4 
^.h'J-Ay^3. ^4Se{4TK^A-^4. 
B14^A'x5WfSi^$:^L, SteRBttJI-aGHR 
«««^*5?t. S7SB. m8gg(4it«Ssl4. Jt 
«S1 5*^£0-g*iaift^5r^L, H9gg(4rtSPiM 

[0028] *HO«rjjStlfctJV^TJM»W?«l«iW 
vXrALSI 1 0 5^gf*^A^?fiT < h t , ft«fig 

m^-tii LT , i«0»B»9(Id=ll)36«ft^-3iifcrt» 
a'* l ~ 5 OfS*f*i§ £ W <^ 6 tcji}^ $ * 4 d . 

l>. OR0K5 5 5:^LTrtgPSratailfI^SEL3^-feP^ 

^spi otffiisfinir. o«4, ^52 

J: 3 ICX h 'J -AA'x 30fiaSrt*(3-l) (3-2) (3 
-3)£fl80|A-x6fcai;fj-r£„ 
[0029] «rjSt2A«lBaLfe*fc. jMn80gHWg# 

h. zmmiz&^xxttiit&nwmwm 

«4. MfflHWdd-OO)**^^. 07 (a) IZtpI 

tzXoiz. iss«s-f(id=oo)j4. rt«/^<^w?a** 

tt®lsfc:giai»k<y5T*;fc.&. d^^T, ^SjK®J« 

csftsu 5 1 itmMmmm^sELwmji $ ^jt-ri. . 

dtf>4 0 Krt»SS?aiiJfflim-fSEL3^aj*2r+±Lfe^; 

*t43tc. ttSSSl 4»4-it«iaifl-f *aj:frf*. 0 
7 ( b) fc*}»t**fJ6«fct»Vvc. JtSggl 4<0-gC^ 
S5I4, rt«iBIW!l«I^SELltStJ6^»tfe*lT^*0 

t, -mk&im®wmw5 3«4, ^54^-^43 

t rtfiKHjRMfflHg^SELi £ Jfcfrf !> . i o4 3 CiflgKif 
«BH«i#SEL14«a{*Sil4i:. 0t4. * 

EPy55(C^1-4 3 (Ct-^a'x 1 <0fi3Srt*(l-4) (1-5) 




i®M'<x 6 izibxti . c z x-mmwiPSH* =e y 

1 0 3 fc*5tt*7 FU*T* 0 . Z<07 vuxizgnm 

ft<m^tfb&fii$tf&Mztix^m&. noma 
9tfT-*;<* i izimztix^hfrimmzit.. >x 

I o o 3 o j rt^s^fjfflift^sELicoai^^. m&wz 
a^x. mm 5immtmmb<7)-&zmiii 

oiztiurti. mm 5<»-mmt* mi < b > <o 

v^OT. -g^£iifl^JP^a5 3Ji, *8Jy5TfcjS 

rtSHS!KSIJffll<t#SEL2^ai^ S*tl> i: , -tr 1 0 
UL fcWyMfcjR-f J: 3 IZUO^X 2<D&%ft®(2-b) (2- 

7) 6 Km*** . £ £ x-mwmmiiX'h 
tmwix 2az&k^ixx\^t^mm\i. xxr 

ALSI 1 0 5»M6>6ftftrf kJ&T* *. 
[003 1 ] 12UK0J: 3fc^Qt»JBfcJ:*ur . flg?^' 

■cwestuiar. si]wn'xw^i*i^*^xxastb-ls 

I I 0 SiWBtaWjSitSOT, xXxASTB-LSI 1 0 5 

nizb'<7>£ ozmm&titix^&frzwimKi'X 
tastb-lsi i o 5ftmzt5^xmm-t$>zb&x'Z 
i. 

[0032] S^-fASTB-LSl 1 o 5^t><r>ta^®cr> 

®mm. mmziz-mMizm^xfthtiz, 

<7)X\ mtiti. hh7YVXtfi79^X^tlX^h^ 

AX 1 cOfejM^Sr^XrASTB-LSI 1 0 5*M&fcSti7J 

t, *A 1 fcifOJ: 3*WB**6K3SSftTV^4*» 
$\ vXrALSI10 5cORai^(i. i^xASTB-LSI 1 
0 5*M&&»feS«N-4£ 6. »«IM^«vW 
»vvRBfcbv^T . t-*a*a l cofSSflgSrSfflT^ 
fltf. P^ij^tfcV^TxXT-ASTB-LSIl 0 5flSB 

[ o o 3 3 ] ft, ^mmmxnnmmx'itm^b ai* 
+K**xt i&mzmwxxm 

tifrb&ffiL. *cr>®tli)WlXlZ{mZtlX^&?]® 

b. m&<Qmmb(?)--&xii*- j $Li: : ®%Zitx . a 
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wtxco&mmz. ^XT^mmmmzm^^ 

Z>b^dm%®fltX'>>XTJ±lSl 1 0 5S:lS«LTt 

[0034] (S52§iit»ss) m2%mmi. rtaai 
izmmm®mmw.9ii®i ot«f 

6. enO£&{t£Sttf!tt£K5 2tt. 7^3737 

1 1 ofrt,nmtzfstx. *JHjHSfcSH*gteSj&r 
hb^o&imtmmt&immtmmL^h . - 

[0035] MMHItttt J: ^3 fflfS£3lffl Lfctf. * 

mmmizanz mmmmtz-o^xmw txa < . 

&Kft£liBI 11(a) ( b ) t*t «fc p iztfB 1 , tt 
JB2. *t«$3, *t«4^*«*S. Ill 1 (a) (b) 

(i. HB»{fifi-f«MiPil«5 3*»rtaBfflRll«i-fSELl 

saj^LTv^iarcft 1 ). «»2ttt. -mourns 

BTftKtzM 0 X'h h *<. *SQt»J8T1iSi^fBBMk 
tHSfcto. 5o<r)Vcffl!fr>X-*tt&b U ftW&Wik 
B£3~y<?)Mzm~,xmWt:'<T0 . ) . 

[oo36iiaio <c«it«— sdftais^faffiKS 5 3 

ti. ItKSSl l~JtK«l 3(=i»»t*-»H«fc»^v^ 

*ois»srif3^os^^mi. mm nza^x 
mmbv>-W)<®iti$ti?>c\bX'b*) . ««2*»fe* 

«®3*^«®l^t^«S^5rffp^c7)^^ 
ftli. itIKSl 3lct3V^T^#fflfco-gc*^aj$ni» 
ZbX-bi. 

[0037] JJE^J: 3*«IK»*^-rS/?ft. ^ 
2«BB«fc*JW-*^8t«aMi^fJ«aE5 3»4, 01 
2tC^Lfcrt»«*fe%LTV^*. 01 2CiSl>THS 
1&t{I^iMffllgg5 3(±, Dl7 7f6 1.Da5 7f6 
2. DM^-yf-63. -feU^^64, *U7?65, -fe 
U^^6 6. ANDE1SS6 7, AND0SS6 8. AND0S&6 
9. OR@S&7 0, XV>?m7 1, ftimmm 
lt#aj*»7 2*fflii4. 

[0 0 38] I^7-yf-6 1 . H7 7f62, H77 
^-6 3«, -E-^mibRSl K ttttHl2. tblSSl 
2tfcJtl.-St«tt5fi^S:7-yf-tT, QSS^tclii^-r 




-bW?64. ±]s9f65, -l=U??66tt. 3 

^cDAJjsiffZG txa*). wmmms. 5 2 *^ aj* 
3*>. mm-iimy v^eitmwLZixTm. ai 
•Musts 5 2(c«t 9tt»i i»«^* { ai^$ 

*U SiR3HJ$StK5 2(c2 W12»££^tl>ft 
*6tas**iiW/. ■bU^^6 5tt. AlWFfcAASii 
fc?-**H0rt-4. HigMMHS5 2lcJ:9«a3M 

**fl^*tt*a*Hja3*i*uf. -feu??6 6t2. A2 

[00 39] ANDB886 7(2. **;>?®m ltfStf) 
Lfcjfr V hffi^*"00" T'i> 0 . -fe U ? 9 6 4 fr'AOS^ O 

ffiSraj^-rfttf. HiGH(i$rtb*-ri». ande8&6 8J2, 

* «7 V 9 088 7 1 jWHfl Lfctf «7 V hffi* { "01" T'J> ") . 
■bU^^6 5*«AllffF<Ofi*aj*'t*iaf. HIGHilfctfi* 

AND0S56 9(2. *«>y^ig»7i4«aj*tfc* 
•> y W 10"T* 0 . -b U * * 6 6 jWfcfffP Offi 5: ffi 

A-mtf. HiGHfiSraj^j-r-s. 

[00 4 0] 0R®g57O(2. AND0SI 6 7 . AND08&6 
8. AND[slSS6 9<?5f5rit*^'HIGH<i5:ai^-tfHf. HIGH 
fflfctWrfS. *>7V*G!ft7 Hi, OR0&7O*<HIGH 

2(2. \imm-. Qim^m^i-ti 

[0041] -ICO J: o CHBttaHi9t!IMKS5 3#ffi 

Sii*itfc«r4. 3^at»JB"Ctt. WB»t****n 

[0042] feLL^i ? (c*3tt«WIKc JrfUf. MM 
a^fcWttfcSH&StfSi fcfcj: 9 . i^XrALSi l 
0 5*1-$*^. i^rALSI i 0 Sft^oafi^o^S 

(»3«KpB«) i3»sfii, Mw^teas 

ilT^Srt^Srv-^rASTB-LSl 1 0 5 *(•$(;: fcWj$tf 
SIBL SK^^^StSBW^S^TASTB-LSI 1 0 

s^wwcasas**. *0xk*m39mjm&t* or® 

10 5j«W=aj*5ilTV^it36»fc*»i. 013(2. 

% 3 inmicii »t 4 aatMffiss 9 o^stf** s%* 
aswafi^s^MBas^sB^fc^LT^^f-ALsi 1 0 
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[0043] eubtfj j: a izxm&Bmziixif, msn 

Z b tfX'% % . 
(£4fSSfiJBJ8t) S813li^JBM!l3SQ8BJB?-{i, -fe 

*<0J:3*M9 3T*ffirJ\ fl&Offlifctein ST Ml 

t'ttStiWjSS^fctt. 01(C^L3tFLASH^*U 103 

[0044] 014(2. »4SlttJB!Bfc*HT, HrW 
*Sl Otfb'ff)* oCJ/X-fALSI l 0 5rtt^B!$*l 
T^S*>£>jcf0T**>S. *0(ct5VvCAddrfcli, ^ 
TALS! 1 0 5 fc FLASHY t y 1 0 3 fc 

Thhtf mi mm) . *^m®t-(2. ^(ossskk: 

•feU^^SPl O3tP*iS(tf,^lTi3 0. •bU^^SBlOkFL 

[004 5] »4jO(0B»K*J^"C, -feU^^l 0(2. 

BKSMJISjUTV^. 01 4fc*J»t*?-yf-ia»7 2 
(2. m4HJfe^^*cO^S^t'^0. D^^'-fek 
^^1 ObmmZtlXti*). *U??®10tfTYl' 
^^4teiSS*lTV^THl'Ataj*Lfc*&. CI 
c07h'UX^7-y^-ri». G«^(Cale«^A^J$^ 

@SS7 2(2. FLASH^t'JlCLAddrfi^^^LTai^L 

[00463 015(a) (b) (2. HHNft-FX 
^rtSPSait- Kfc*J»t* 5 hX'&Z . 

*HfclSV»T. JglKB(2Addr£jFU »2gB(2. al 
efl^Sr^-T. m3gg(2, XCSfi^£^U m4®g 
(2. THbX$r. ®5SB(2. DATA*jjc*. mmM?* 
-K(C*J^T. 5 7^-0^7 2(2. alef|^(2$§MHIGH 
MX' WT?T47ffi&) ±\/?fm Otf 

ta^ l^flash^ t y r h vx t as^j lx » 

[0047] rtS8«fflt-H(CfeV%T. ale(i^(2B#*t 

h<KX\ 5-yf-BSS7 2coai^^(2. ClcOB#,iit33A» 
^>B§,dS[t34 ^ T'FLASH^ ^VTYUXiW^LXtHiJ't 
h. rtSSai^-HT'li. ^t22*><9^fjSt23fc*JV^T 

(CtJ^TrtS?iM«?0Jffllft^SEL2. l»jSt2436»fe«S*t25lC 




osMrt^^m ft ; k . . flsafttm 

ft^fSEL2#aWj$ftT V**jSt23*6«*jSt2« 
StRSfl Wt#SEL3#ai:fi 3 ftT V* h *,6t24A> 6*£t25 

[0048] w±oi 0 iz^mmm^oxa , yxt 

ASTB-LSI 1 0 5 fc8»3*lTV**MW7*y<-f *k<0r 
-^fEjMSrffd^WC^XxASTB-LSI 1 0 5 fcl&tt^ 

X^ASTB-LSI 1 0 5$\-mz&j)-?&tMzisZr-ASm 

-LSI 1 0 5KWtfe*Xfc««aj*JBT-t *£5WW*£ 

k#T'£, i^Xf-ASTB-LSI 10 5<7)3Xh^-7*-V 

y*£fl±$tfft,IktfT'£ft. 

[0049] (ft^gfl^) jR5£ftiBnti, «2£ 

•BMKSicKSgdH. *<0rtg*WK»cetT. 1*195 

A*^ofiirt«sry^f astb-lsi i o sjMrcaart- 

6 1 OT* 6 . » 2 UteJ^S k <0^&{iOTcOSI 0 T 
TttlMltl-3«W«RLT«"), ^JfclHSjJMacW 

-> wmsass ** *>t* ft . 

[0050] z<r>£ o %ttimztvfi:wamm&i9 

(Ct5V^T3o<OA'^<o^<t^ixfc(i, Jfc)R&8 1 . 8 

2. 83, 84, 85, 86 #£A'X£20-fOj&R3 

[0051] X o fc#|*j»yUfc2o<0Jtl»»*HR 

ft. ^v—^yxkJi, fcklfcf, *ftrt»U*«* 

3. H. k'OJ:3^^-^yxo|64S-^ffi-rft*»i, 

fc#T ffiSOv-^yx^^J^ai'tftC 
ktfT'Sft. 

[0052] ^wm&mh-^&mwm&s. 
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%WWzfi&ZtLX^lft%t?>-&ffli\%.Zixt:® 

«3fvC k itfWJ&fcfeixfcSS 1 7 FU 

xk, 3*27FUXkJ&^LT7FUXA'.x4fc:8*i 
t-*a'x 1 fcfiS*3;h.-0*T-*fcS 

jwci/^r astb-lsi i o sHastasflS-ttftiika' 

[0053] iy±<0<k 3 te«at»!Bfc J:#Uf. #A** 
(C{i-?-fl-Ptl2oc0it^*Sf^$flT^ftc0t*, mi 

,Tk* { T'£ft. ffi, *HtS»ST'{im2|Q£^ll«, 

as, »iwfc«^<rt«»R«wfi*oaj*tff->Tt 

[0054] R-'*Xfci»3ftTV*2OOJtK»0 

^rtat'^oa^ti.An'ow^teMSixTv^ftrt 

S5rx^rASTB-LSI 1 0 55M»fcSMjS-tW::&*. H- 
A'xfc«a$nxv*2^Jt«SWM*ii»*-55rfcfcv^ 
T J8HMI k OHBbftfiWt ? ftfc«^fc , a»<ort» u 

*>fBiix*now<^. iz&mztix oft rt^sr 
astb-lsi i o 5ftmz&,jiz#xh xw miz*mw. 
mmx-it. m-ionw^xizmm^—yyxiz 

xi,z}s^xmL-tmfei'—ir>Ai l z®.-?x. mm 
<r>ftjjm&i£tiz%'>xb£\ l \ *>ftrtg^N* 
ft ««uc*-a fca, ua*& ft «««c* 

ftC k Sr2oW^fc«gRS*lTV*2O0JtR»«rffl^ 

xmtai. zta&tJvx* immzmmixix 

[0055] (mmimmsSimmB~~m39m 
mmx'ii. tow^xiznixmm lmmmtx^ 

tztf. m6H»®li, ■tUff&ioizX'omiRZix 

tiSMmzmt&mftmz. itm&i iz®m 
mzmmmxh a . a 1 7 « , * 6 mt^js^isft a 
HKffliga 9 cofi&mf&ziji-tmx'b ft , 

[0056] Ra^^fcttRS*«^3*Ut^, 86 

mmmizm&i/ZT&immmt. wroxo*® 

^^rtSPA'^co^Mrt^k JSHfffiktf-IWft 

BBO, -4*1*aiS#«!»S»5 3U;. nasS9QHmi# 
S-tb^L^V">cof, -bl^^^ 1 0{i-?-coi*lg?A'x<OfE)* 




[0057] mmwzmztitzim&tiK *<?>m 

mmzmixmiii. mm^xm^mwrnm 

[0058] uLh^i o iz*mmm£ xiuf. mmt 

i o snmMmmiKZ&t^m&zgi-z 

%^x<?)imft®£-mzi<-z7-j>LSi i o sn-mzm 
jiz^xutztf. ftimmBxiz. ft^xcwmft 

m. 9 vmm&LZTjktmx'h h . 

[0 0 5 91 Hi SfcfcWt. ^-f-^Ul-I/ 
0AX2<Ot'-y hH&tfnt'-y K fJIB^XT-ASTB-LSI 1 
0 5tlS(t^TV^I»ai^^*%fflT'J>0. 7YVX 
rtX4(r>t'vhi%mt'-yhX'hZ>®&. 
<i. T-ft<*. I/OK*. XMJ-AAX. fir$s<X 
two 4#0)/ttfcfisi£ $ flT &m X mt' ••/ b COt 
-^Srkt' y h-fo, B$^|!JIc^tASTB-LSI 1 0 5M- 

XrASTB-LSI 1 0 5JM»fcatfjS*l*W\ iMWHF 

oTt. Wzm&1££Pi®cr>£Xt:mmi'2>Zktf 

[0060] («8iam) as 1 3 
mzftxzitxwztf, ^smtmrnn. -?x9— fx 

^ x^<r)/ixmm.^ltc^l,z. &-?x?-t'U 

xfrt>mmw4 o , mmw.4 1 . mwmw.4 2 taj 
■h%tiz>m$.m* : sXTj*\s\ 1 0 sjmwchmjs* 
*j«i«jiKci!w*. hi 9tt, mmmm&svth 

BCUl 1 7<0rt»«)«*«tHT**. 
[006 1 ] HI 9^fcV^T#vx^—fAMX(± s 

gg4 0. 4 1.4 2{i. mL<r>1X9-T>U Xtm 
[0 0 6 2] »8j08Bfflfc*HtS-fel'?*»l Oli. 

40. mwm.4 1 . isffsiS4 2 tj: *)®m*m*iz 

fl^t^WS^fi-^Srv'Xr^STB-LSI 1 0 5*MBfcg 

mmz&jitz. u±<viiot,z%mimBi l z£tni^ ^ 
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^tAstb-lsi i o 5ftmztswxrtxtmm&lt: 
. 7- 1'? -1fi\i<mx9 -r^ <-f x l^xteffl 
Srl^LTV^^iSrSa^ii/XT-ASTB-LSI 1 0 5 ft 
Ufrt>moZttfX'£h. 
[0063] 

laiwMwcaj^f s * w ? sat zmix n s a> . 

[0064] -feU^^SPfi. ttJH»fc8»t*-R«&C 

[0065] x^rAm«|IIK*^^a37JI*l^flJOJi 
i-Ji. Jt^St-J: &-mmiz&-S^xnhtihff)X\ 

mm. hz>7Yuxtf79±xzixx\^i$&i l z, m 

XlZ%®2tLX^&it&mz. ZVTYXsXZWifeLX 

nib. mitmsizxi-mmmz. r—9*x<m 
w^*isx^j±mm&ftmz\&^%&x\i. 
a ttwrnimm wm^vmizts^x . r-f^xiz 

tfx-zh. mtrnfrnm^m^vmizts^x. f-f 
*x<m&?m*wmx'Zirti. isXT^mmmm 
izts^x. b'^xo^-^c^m^m^mhtixwh 

m%®ftv>m®$.BM$}mmzfto zttfv* 

h. 

[0066] niw, T-f^sxT&mmmwz 
^•9, mtzxxtzmmztixmTvux, t-?* 
mmimxnmmwitLtKm&mfe-tz n t 

\t. imm^mmt^x^fmmtco-wcm^t- 

SEC. i/X7-J>*m®ffl\-mz&l}2-£&'<.Z'<Xt: 
[0067] ±MisXTJ±tm®m\) ^^*3V^T . MB 

^xt Awmmmiz. ^xf-J4mmma^^ 
t—?#t7 *)ivm.x'hht\ m&mzitij)?^ 




T&mmmwfr^xammKtfwtmizfthti 

*)miz^x7-2»Mmmft®mw-tiz t vx-$ 
a. 

[0 0 68 J ifcljas^f A«ME»(1)|C13VVC. 

(5) . Rai#li^#ffl$r i AfcRjet* i k <D 

x\ xmfc»wwm*x vwwMzmzttfx-z 

6. 

[0069] 4fcJbE^f-AJMIig»(l)t:«^T. 

SStfc v r a* v ^§r« 3 fc»fc«3£3 fufcr ; < y 
£ J5ag?k * J: 5 LT i A v » 

(6) . 

[0 0 7 0] 4fcJJB$'*?ZdlWEK<i)fcavvc» 

v^^f»rA>fxk<0T-^eai2:tfdJt«>fe:^f-A 
W4MHSH^tMifc*WWF k ££>HttS £ k 
[0071] 4fcJJES/*r A*SEBfc*$v vt (1) . 

lis *H*»^rosMs*iT*j9 s m-^Mzmm 
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k . mm^smm. t v-watm'n ? *> o . 

«S^*XtiMa*»-*t:t5V^T«J#fflk, 

mxMmrtXi.zB&ZtlX^hft®* , yXfii 
WEHSWWfcHJ^-r* «k ? fcHlR LT (> A»(8) . £A 
X <,Z2o<r>\£mstfffl& £ flT Wg, OTfftgA t> fufc 
SBlTKl'Xk, m2THWXk^jiMLTTFV^A 

x-th. 

[0072] &szi,zi}*ix?ix2o<?>tiamtfimm2 

tlX^&<T)X\ &lT\ i \/Ztfffi&ZtlXfrt>. H27 

vuxtffc&zti$>£X'<r>mmmmz®< , w^ffio 
mmitfmziihK^m&Thixi*. ±&LtzWR 
mmmtzfiozkffx'zz. ttz±a^xT^m 

; Uo^i^^*»«fc i/^r AJMIHBJMPt 
ffi^^ii^W. ^a5JSHP<0fflR*», «Wf<*/U<0 

ScO^T $r gatt h Z k I. . 
[0073] 4j£±£S'Xf AmSlslBtfeV^T (1) . 
-fe lx ^ ^«*«fi[<t36»0/<X fc«S$*iT rt§5r v-X 

^'f5I^ai.5;k* { t'l=&. 

[0074] 4^agc^'x«o3 ntiwwzm 
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